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"The realization of the conditions now mentioned becomes very
difficult in many instances on account of the nature of the steel em-
ployed, the form of the pieces to be treated, and, finally, on account
of different composition of the metal in various parts of the same piece!
A piece which is thick in one section while thin in another, is delicate
to handle since it may be impossible to reach determined heating or
cooling velocities in some parts of them without causing those velocities
to be far different in others. Variation in chemical composition may
be the result of design, as happens, for instance, in partially case-
hardened steels. On the other hand, a piece may be formed by various
parts joined together in any way purposely, by welding or otherwise, or
accidentally, as happens in raw steel which during solidification has
undergone an intense segregation called "great liquation."1 Discon-
tinuities of this sort greatly increases the difficulties inherent to the
selection of a final heat treatment rationally coordinated with the
preliminary treatment. A practical solution of these problems often
necessitates the most complicated programs.

91. In making a complete heat treatment, it is possible only in ex-
ceptional cases to disregard the considerations mentioned in the two
previous sections. This happens when it is possible to select a pre-
liminary heat treatment which, although being sufficiently efficacious
as such, is also capable of imparting to the steel those special physical
properties fitting it for use, alone and without any further treatment.
This^occurs very seldom. It may be due to an accidental coincidence
between the most suitable conditions for the preliminary and the final
treatment. Or less often it may be due to the less severe specifications
which the metal must fulfill. In the last case, it sometimes actually
happens that the wider tolerance allowable both for temperature and
velocity of cooling when executing each of the two treatments, may
cause an overlap of determined regions in the two fields. In that case
it is sometimes possible to obtain results sufficient for limited require-
ments with only one treatment, by working within the limits of that
common region.

An accidental coincidence of optimum heat treatments is the most
rare of the two cases just above indicated. It occurs almost exclusively
for very mild steels, in which the physical properties of the mixture
of metastable constituents resulting directly from even the most
energetic preliminary quenching corresponds quite well to the require-
ments which these steels must ordinarily satisfy.

However, it is necessary to bear in mind that, even in this most favor-
able case omission of the final drawing cannot be suggested except for
a possible saving in expense. No matter how mild or low in carbon and
manganese is the steel, its use after full quenching never insures the

1 See page 150, paragraph 111-D.